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Recent advances in pediatric cardiovascular imaging

BWEERETBICHAE-T
/NRE R
B RS NRIER Y v 2 — JRGHRR
Eiji Oguma

Department of Radiology, Saitama Children’s Medical Center
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Fetal echocardiography : its brightness and shadow
Makoto Nishibatake

Division of Pediatrics, Kagoshima Seikyo Hospital

—{ Abstract

As a basic knowledge, the characteristics of fetal hemodynamics with the placental
circulation such as preferential flow in the fetal venous system, ductus venosus, foramen ovale,
and ductus arteriosus are explained before talking about fetal echocardiography.

To increase the number of cases of fetal diagnosis of cardiovascular abnormalities, all fetuses
should be screened by echocardiography at around the end of the second trimester of pregnancy.
Transverse section scanning of the fetus from the stomach level to the three vessel trachea view
through the four chamber view is recommended as a screening technique to detect the major
critical neonatal cardiovascular abnormalities including ventricular outflow such as transposition
of the great arteries or tetralogy of Fallot.

Once we have made a fetal diagnosis of cardiovascular abnormalities, we have to consider
important decisions about continuation of the pregnancy, the place of delivery and the delivery
method. Current situation of decision making after fetal diagnosis and the outcome of the fetuses
are described especially focusing on the fetuses with heart disease diagnosed before 22 weeks of
gestation. As long as the decision making after fetal diagnosis is concerned, consideration should

be extended to associated ethical problems and sincere support of the parents.

Keywords : Fetal echocardiography, Decision making, Critical cardiovascular anomaly
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RRBEIREHEZOMATEER (Fig.1)
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2D LMW S AW E 507, RRIGEROR
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ASEINA I (preferential flow) & L T3S H b
12D > TN TV B Z & A, Rudolph DERETF
EHOZIMAROBRIBR TR IR TS, AD
JERTE 2O/ S % — 12 F I 8EE TR
BlX R, “EHRTFL D & EE S 5B XN B IR A
%<, 0,DHEAIMWEA, XD % EFBITitG
INTWBZ ERENTIo>TNEY,

HIZE#2 O MVEPEER TIXAEE BPIEER DIk & HE &

Upper Body, Brain

Isthmus

Placenta

Upper Body, Brain

Fig.1 Circulation before and after birth
a: Fetal circulation
b : Circulation after birth

Abbreviations : DA ; ductus arteriosus, FO ; foramen ovale, DV ; ductus venosus
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Fig.2 Confirmation of the fetal position and direction
a:Fetal head to the right and abdomen to the left in the monitor screen.
b : Rotate the probe 90 degree counterclockwise.

Fig.3 Screening by scanning transverse view from the stomach level to

three-vessel-trachea level

1: Confirm the location of the stomach in the left upper abdomen just
beneath the heart in the transverse view of the upper abdomen.

2:Move the probe or decline cranially from the stomach level
transverse view. The four chambers of the heart are observed.

3:Move more cranially, then the pulmonary artery, ascending aorta,
superior vena cava and trachea are observed.

P : posterior, L : left, R : right, ST : stomach, Sp : spine
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HGYE D e HE B A 1 2 EOD b & Wkasd 72 K5 s 2BNI—% %% (Fig.3DHE1)
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Fig.4A Four chamber view (4CV) : Section 1 in the figure 2
a:Four chamber view from the lateral direction. The centerline of
the heart from the atrial septum to the ventricular septum is well
documented. The balance of the four chambers and defects of the
septum are easily observed. The dotted lines show the center line
(cardiac axis).
b : Four chamber view from the cardiac axis direction. The directions of
atrioventricular blood flow as well as the regurgitation is well observed
by color flow mapping.

Fig.4B Measurement in the four chamber view
a:Total cardiac dimension (TCD) : maximum transverse dimension of the
heart in the four chamber view.
b : Cardiothoracic area ratio (CTAR) : The ratio of the area of the heart ver-
sus the thorax including the ribs and spine in the four chamber view.
CTAR is within 25 to 35 percent throughout the pregnancy period after
16 weeks of gestation.
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sion : TCD) 130l D 55 = Flin B O REE T, mmkl
PHRROIHAR & 1 RIE 3 U, AR AT R
R L DR < (ER203ET18~19m), #%
WREEB L FC < 50 (EAR30 3 T 30 %) T
& 5. 0N 5B i A L (cardio-thoracic area ratio :
CTAR) (30l o 11 it & e 8 440 o 1 7 0D 1L T,
DRED I & W FBO R & Tt % G 7250 E % b
L — 29 % F5H (ellipsoid) Al EaE & FH
THIGE U, AEURIGI 258 L TIEIE 25 ~ 35 % D [H
IZh 0, DIEOEOBE #HATITA S,

4 EDEFRHBEOXZ =% R 3 (Fig.5)

DU ek I A2 & 7 v — 7 & AR O BEANZ A B
&, EEPSEAREN L CRIMEN LA, HIZ
& 9 LEAMITHE D 6 B0 KIMAE 2 EEIE L Tn
5. FEALEREES? S 2ADKIMEANDHNLD
HINIAEZEL TS, TRARICHAITEEL &

Fig.5 Direction of the ventricular outflow tracts
Scanning the transverse view just cranial to the four chamber view,
both the aortic origin and pulmonary arterial origin can be observed.
The directions of these two ventricular outflows cross each other.
Abbreviations : LV : the left ventricle, Ao : the aorta, RV : the right
ventricle, PA : the pulmonary artery
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2) mpERTE DR E B (Fig.8)

DUEWTTR T iE, BiAC L 22 DdhkoFE, DiEo
2DODDIFE2DDLEDKREXDINT VA, e
B O0EbE, DR OREOF £ v 7 5175,

Fig.7 Abnormal position of the stomach
The stomach (ST) locates in the
right side and heart (H) in the left.
The case was a left isomerism
with complete atrioventricular
septal defect.

Abbreviations : ST : stomach, H :
heart

Fig.6 Three vessel trachea view (view 3 in Fig.3)

a: Three-Vessel View (3VV)

b : Three-vessel-trachea view (3VTV)

The pulmonary trunk, aorta and superior vena cava are located on the left-
anterior to the right-posterior line in the three vessel view. Moving crani-
ally from the 3VV, the pulmonary trunk and aortic arch join in front and to

the left of the spine.

Abbreviations : PT : pulmonary trunk, Ao : aorta, SVC : superior vena cava,

Sp : spine

10
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Fig.8AI3 /e DMEMBUEMRRET, W5 2I2KEE  FhLERANOWMAMPBAKML TS Z & 435
(LV) 2/h& <, £l (RA) A% (RV) AR E WV, O 5.
stk LTid k&< . DFEPREIZmE L1 Fig.8B T3, CTAR2360% LI LD OEA A & D,
2R (LA) 7 65 RAIZIAID 5 TiE> T\ 5, TSR DK BEHTHES EELD KE W,
77— T I THEERAMBIZIDOUL»EL, K BT — R T I THEDP L EFRND =R E

Fig.8A Abnormal four chamber view
Hypoplastic left heart syndrome.
The left ventricle is only rudimentary. On the other hand, the right atri-
um and right ventricle are large. The atrial septum protrudes from the
left atrium to right atrium. The color flow mapping documented only
one atrioventricular flow from RA to RV.
Abbreviations : RA : right atrium, RV : right ventricle, LA : left atrium,
LV : left ventricle

Fig.8B Abnormal four chamber view
Pulmonary atresia with intact ventricular septum and dysplastic tri-
cuspid valve.
The right atrium is prominent in the huge dilated heart. CTAR is
more than 60%. Massive tricuspid regurgitation is easily shown by
color flow mapping.
Abbreviations : RA : right atrium, RV : right ventricle, LA : left atrium,

LV : left ventricle

11
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JET, ZDDDUIKRTH D I ENINS.
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Fig.9A Abnormal three vessel view

Ik (Ao), LKk (SVC) @ 3D DI A /e A 5
GHBICEHIERIES, AR S, K
WRA R4, WIS A2 H 0, SEa KM
EHETH 5. IVERICERNF T/ — 10 5
N, BAERENC S — v 5 712 &k B0 R 2L
i, 2EBEICIERINAE 2 A F Tl &= 7.
Fig.9B 13 Fig.8A T/i L 7= /2 DMIG I IRRE B Bk 0D

12

Complete transposition of the great arteries.

Although the four chamber view seems normal at a glance, three vessels
are not located on the line from the left anterior to the right posterior
direction. The aorta is in front of the pulmonary artery that gives the
bilateral pulmonary artery branches.

Abbreviations : PA : pulmonary artery, AO : the aorta, SVC : superior
vena cava, T : trachea

Fig.9B Abnormal three vessel view

Hypoplastic left heart syndrome (same case as in Fig.8A).

Retrograde flow in the hypoplastic aortic arch is well observed by color
flow mapping in the three vessel trachea view.

Abbreviations : PA : pulmonary artery, A? : the aorta, SVC : superior vena
cava, T : trachea
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Table 1 Cardiovascular Anomalies Diagnosed
by Fetal Echo (1997.4-2011.3)

Categories of Cardiovascular Anomalies n

Tricuspid Atresia 5
PAIVS / critical PS 6
HLHS 17
Heterotaxy 20
Single Ventricle (without Heterotaxy) 7
Corrected TGA with Pulmonary Atresia 2
Ebstein’s Anomaly / dysplastic TV 3
AVSD 10
VSD 17
TGA / DORV / ToF / Truncus 26
ToF with absent pulmonary valve 3
IAA / CoA 17
Cardiac Tumor 3
Miscellaneous 25
Total 161

* “Miscellaneous” includes restrictive foramen ovale,
premature constriction of duatus arteriosus, toutur-
ous ductus arteriosus, persistent left SVC, isolated
RV hypoplasia, aortic stenosis, absent aortic valve,
conjoined heart, ASD, vascular ring, dilated IVC, and
hypertrophic cardiomyhopathy

PAIVS /
critical PS

Others

SV /
Heterotaxy

/ToF

%)

Ebstein/
dys-TV

PAIVS /
critical PS

IAA / CoA

a\b

Fig.10 Prevalence of congenital heart disease in the fetus and neonate
a: The categories of CHD in the fetus (161 cases in our series during recent 15 years)
b : The categories of CHD diagnosed in the neonatal centers. (from reference 13)
Cases with ASD, PDA and PS are excluded because they are difficult to diagnose before
birth. VSDs without associated anomalies are also excluded because most VSDs are also

difficult to diagnose by prenatal screening.

Abbreviations : TA : tricuspid atresia, PAIVS : pulmonary atresia with intact ventricular sep-
tum, critical PS : critical pulmonary stenosis, HLHS : hypoplastic left heart syndrome, SV :
single ventricle, dys-TV : dysplastic tricuspid valve, AVSD : atrioventricular septal defect,
TGA : transposition of the great arteries, DORV : double-outlet right ventricle, ToF : Tetralogy
of Fallot, IAA : interruption of the aortic arch, CoA : coarctation of the aorta.

13
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Table 2 Outcomes of the Fetuses with
Cardiovascular Anomalies

Outcome n
Termination of Pregnancy 13
Intrauterine Fetal Demise 11
Neonate Death 19
Infant Death 19
Survival 99
Total 161
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Table 3 Associated Extracardiac Anomalies
(including choromosomal abnormalities)

13 trisomy 4
18 trisomy 13
21 trisomy 5
del 22911 syndrome 2
Turner syndrome 1
Translocation of the chromosome 1
Multiple anomaly complex (VATER, de Lange) 3
Other major extracardiac anomalies 5
Total 34
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Death
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Fig.11

Cases of cardiovascular anomalies diagnosed before 22 weeks of gestation

a: Categories of congenital heart diseases diagnosed before 22 weeks of gestation.
b : Outcomes of the fetuses diagnosed before 22 weeks of gestation.
Abbreviations : hypo-LV : hypoplastic left ventricle, ToP : termination of pregnancy
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Fig.12 Decision making and outcome after fetal diagnosis before 22 weeks of gestation

Abbreviations :
termination of pregnancy, IUFD :
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GA : gestational age, CHD :

congenital heart disease, ToP :

intrauterine fetal demise
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Pediatric cardiac computed tomography
-Focusing on pediatric coronary computed tomographic angiography -

Hiroshi Kanamaru, Shoichi Kimijima", Hideo Mugishima

Department of Pediatrics and Child Health, Nihon University School of Medicine
Radiation department, Nihon University Itabashi Hospital”

—{ Abstract

Coronary computed tomographic angiography (CCTA) has been widely used not only for
adult patients but also for children. Pediatric CCTA can provide much information on the diagnosis
including congenital coronary anomaly and coronary arterial lesions after Kawasaki disease (KD).

Three drawbacks of CCTA should be discussed such as use of beta-blockade, use of contrast
medium, and radiation exposure. Beta-blockade (Metprolol or Atenolol) is administered at a dose
of 0.6 to 0.8 mg/kg without additional use for heart rate control in pediatric CCTA. Lower concen-
tration and viscosity of contrast medium such as Ioversol 320 mgl/m¢ could be sufficient to facilitate
excellent coronary visualization compared with conventional concentration of 350 to 370 mgl/m¢ in
the pediatric population. It is important for lowering radiation exposure to use low voltage condi-
tion of 80kV especially for children with body weight of less than 25kg.

Pediatric CCTA is often used for the evaluation of coronary arterial lesions especially mor-
phology of calcified giant aneurysm and collateral arteries after KD. We perform combined evalu-
ation of coronary arterial disease including KD using CCTA and myocardial perfusion imaging,
and decide the follow-up schedule based on the findings. Further combined evaluation needs to
be planned in 6 to 12 months, if discordant findings are ascertained between CCTA and myocar-
dial perfusion imaging.

Pediatric cardiac CCTA should be performed aggressively if those CT scans have diagnostic
benefit, although radiation exposure concerning CT use for children should be considered.

Keywords : Beta-blockade, Contrast medium, Coronary, Kawasaki disease
Radiation exposure
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Fig.1 A comparison of heart rate level before
and after the administration of beta-
blockade on pediatric CCTA : Twenty
children with coronary arterial lesions
after Kawasaki disease were enrolled for
the evaluation of CCTA in the pediatric
department of Nihon University Itabashi
Hospital. Heart rate level went down to
the ideal level in one of seven children
administered additional beta-blockade,
while no heart rate variation was ob-
served in the other six before and after
the administration of beta-blockade.
#CCTA : coronary computed tomographic
angiography
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Fig.2 Checking sheet for the evaluation of unexpected events on pediatric CCTA: Blood pressure,
heart rate, and general conditions including allergic reactions are checked for by the
pediatrician with present checking sheet during CCTA.

#CCTA : coronary computed tomographic angiography
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12

10

8

Fig.3 A comparison of viscosity of the contrast medium for CCTA

Vertical axis shows viscosity of the each contrast medium at a temperature
of 37 degrees Celsius. Viscosity of the contrast medium with low
concentration is lower than that with high concentration. Data concerning
viscosity of the contrast medium are selected from the drug information

provided with each agent.

#CCTA : coronary computed tomographic angiography
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Fig.4 Fifteen-year-old girl with a concentric calcified giant coronary an-
eurysm after Kawasaki disease : A giant aneurysm (arrow) at the
proximal right coronary artery is visualized in the volume render-
ing image(a). The giant aneurysm includes severe calcification in
the multiplanar reconstructed image (b). The severe calcified an-
eurysm is covered with concentric calcification in the trans-axial
image.

Collateral arteries
Giant aneurysm =) Regression Total occlusion recanalization

)4

Stenotic change
at the right coronary artery

10— < &

Stenotic change
at the left coronary artery

Intimal hypertrophy Concentric calcification Stenotic lesion

Fig.5 Natural history of giant aneurysms after Kawasaki disease: The clinical prog-
ress of the right giant coronary aneurysm at the upper column, the left giant
coronary aneurysm at the middle column, and coronary wall of the giant coro-
nary aneurysm evaluated by the intravenous ultrasound at the lower column are
noted. The intimal hypertrophy with the giant aneurysm develops to a stenotic
lesion as the natural course after Kawasaki disease at the lower column.
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Fig.6 Twenty-year-old man with pericoronary communications after Kawasaki disease :
Pericoronary communications are visualized from the left proximal coronary artery to
the right one in the volume rendering image (a). Total occlusion (arrow) is detected
at the exit of the concentric calcified giant aneurysm in the multiplanar reconstruct-

ed image (b).
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Fig.7 Six-year-old boy with left giant coronary aneurysm after Kawasaki disease : A gi-
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Fig.8 Time schedule of 1-day cardiac clinic in
the pediatrics department of Nihon Uni-
versity Itabashi Hospital

.a‘b

ant aneurysm (arrows) at the proximal left coronary artery is visualized in the vol-
ume rendering image (a). Severe stenotic lesion (arrow) that should be treated is
detected at the exit of the giant aneurysm in the multiplanar reconstructed image (b).
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Fig.9 Schedule of the myocardial perfusion image in each method : One-day schedule
with rest before stress myocardial perfusion image using technetium-99m is usu-
ally performed in the pediatrics department of Nihon University Itabashi Hospital.

28



WAL TWEANTOA/NERI O K i+,

R L,

Ll KOCTHRERE L

KGR MR 2 D SRR 0 5 % O PR & $EH) %
W2EW BT TH D EShN - L9

@ 3Tk
Sato Y, Kato M, Inoue F, et al : Detection of coro-
nary artery aneurysms, stenoses and occlusions
by multislice spiral computed tomography in ado-
lescents with Kawasaki disease. Circ J 2003 ; 67 :
427-430.
Tariq R, Kureshi SB, Siddiqui UT, et al : Congenital
anomalies of coronary arteries : Diagnosis with 64
slice multidetector CT. Eur J Cardiol 2011 Jul 11.
[Epub ahead of print]
Ou P, Celermajer DS, Marini D, et al : Safety and
accuracy of 64-slice computed tomography coro-
nary angiography in children after the arterial
switch operation for transposition of the great
arteries. JACC Cardiovasc Imaging 2008 ; 1 : 331-
339.
Kanamaru H, Sato Y, Takayama T, et al : Assess-
ment of coronary artery abnormalities by mul-
tislice spiral computed tomography in adolescents
and young adults with Kawasaki disease. Am J
Cardiol 2005 ; 95 : 522-525.
Zhang ], Fletcher JG, Scott Harmsen W, et al :
Analysis of heart rate and heart rate variation dur-
ing cardiac CT examinations. Acad Radiol 2008 ;
15:40-48.
Miller JM, Dewey M, Vavere AL, et al : Coronary
CT angiography using 64 detector rows : methods
and design of the multi-centre trial CORE-64. Eur
Radiol 2009 ; 19 : 816-828.

10)

11)

12)

13)

14)

15)

Vol.27 No.2, 2011 117

Johnson PT, Pannu HK, Fishman EK : IV contrast
infusion for coronary artery CT angiography: Lit-
erature review and results of a nationwide survey.
AJR Am ] Roentgenol 2009 ; 192 : W214-W221.
KEFT, ¥ %3, IWALE, fi: SHRE
D IEFEH & F O 72 e KB IR Ol AR I D0 T
—300mgl/m¢, 320mgl/mé % i\ 7= CTA—. HARK
SRR - 2 RO 2 HERE 2004 592 £ 19-21.
Kern MJ, Roth RA, Aguirre FV, et al : Effect of vis-
cosity and iodine concentration of nonionic radio-
graphic contrast media on coronary angiography
in patients. Am Heart J 1992 ; 123 : 160-165.
Ve AR —B, AR, fikwede, fth: JEA A
¥ PHIRIE I 3 52 Al Toversol A 1S & 2 T BRI
WEDOZAL. EEIRIEM 1996 ; 27 : 87-88.
H Ilil:%ﬁ&%ﬂﬁ%/ﬁ‘, H A 22, A
NSRS N CT H A F 74 v ~p3<
EIRD 72012 ~. HAREZRFF D H — L=
¥ (http://www.radiology.jp/) .
INIE—, AR, AR, fib:
DBl L EFRICET 274 F T4 v 5 2007 F 5%
B EIWFFEHERTS) IR OO 15 14 3EE O 32 &
BEIZBT 544 F 54 v (2008 -8ETRR) . H

(DEBREI

AMEER S F 2 & — 4 X =V (http://www.j-circ.
or.jp/) ABAD A
S v, EEEEAG, HNBERE, o SRR EE

FEREBIIRFEEDO YL F 25 4 A C’I‘l: & % FHI O
A H M. T Cardiol 2007 ; 50 : 21-27.

Kim Y, Goto H, Kobayashi K, et al : A new method
to evaluate ischemic heart disease : combined use
of rest thallium-201 myocardial SPECT and Tc-
99m exercise tetrofosmin first pass and myocardial
SPECT. Ann Nucl Med 1999 ; 13 : 147-153.

Prabhu AS, Singh TP, Morrow WR, et al : Safety
and efficacy of intravenous adenosine for pharma-
cologic stress testing in children with aortic valve
disease or Kawasaki disease. Am ] Cardiol 1999 ;
83 :284-286.

29



118 HA/NKA

EEE g5 ol

3. MNROIER S B E &% (MRI)
BERICH DEZIZDOWLT

ot &
BRASFHRAL SRR ERS L & -

LR

RHE i

—;4‘

Pediatric cardiac magnetic resonance imaging :

advances in clinical applications

Shigeru Uemura

Cardiovascular Center, Showa University Northern Yokohama Hospital

—{ Abstract

(SSFP) sequence has made clear the contrast between the cardiac lumen
magnet has been established to facilitate multi-phasic 3D contrast-enhanced

cine MRI using SSFP, and phase contrast.

Keywords : 3.0T, Phase contrast cine MRI, Pediatric cardiac MRI

Cardiac magnetic resonance imaging (C-MRI) has undergone significant changes in
the diagnosis of cardiovascular morphology, function, ischemia and infarction with recent
improvements in hardware and software techniques. Cine MRI using steady-state free precession

and muscle. 3.0T
angiography with

breath-holding. This article discusses the current state of 3D contrast-enhanced angiography,

FUCBHIC

AR U 72 1 SIS O SKE A & gt Table 1 Appropriate indication and pulse
BT B EEL A ED TN S, sequence for the use of Cardiac MRI

MRIM AL E DR EIE Z DRI 24 Uk ERalilahs Bl ESINERTI
WHIREH LTS, BT < ISBU&a ok ERXMLSH  SE

Tl Cardiac MRI (C-MRI) & U T/NRAEER B3R o TEEN R Double IR ; T;

TREERIZE B XM TOS. %4513 C-MRI PRERE  LDREE S B ROKS)
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ARIMEZ 204k WS LT & 20, AFToC- - 7288  PC cine
MRI D F i 2 ¢~ = IRRE IS ij:/) TV, HEERFE  DIAHE SSFP cine
772U, #ik, C-MRI 03@)135&.527& BL TV 5. PRE Fast GE cine

Sl SR OIEB O I B3 5 KD FE - DEFEE  Perfusion

’ . o DS Delayed enh t

75145 5 I R 5] (sequence) & & DR D R DEFIEREHE Dg:&i |§ n 1?1 r’](-;rimen

(Table 1) 12O XA L, HHICHREOHELETH B

FAT Suppresion

SSFP (steady state free precession) %" & 3T (5
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Table 2 Comparison between time-resolved 3D MR-angiography at 3.0
T and cardiovascular CT imaging at multidetector-row CT
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DA - RO RE ZhHh) ZhHt)
HERMEREIC &L B AEFW Z0HY)

RIRAERE TRICKS ; 2~5% Dual Source ; 1 #LTF

BHRYIME D AT4E BDEEBDESEH &I

i 3D RE £ 1~ 2 EE R R R 13 AN Al
B X 7\

2 ) MO OFEE, C-MRIDFRAIC
DT AT 5.

F 7=, REROBFRIZOWT, MRIZETH A D
MNBDN, KA OHiER THEE L T b Kok
Lo THEZmE B K UCMREBRERT.

C-MRI D4

C-MRILIZ % 51 # ! #3 24 CT (MDCT) & g
R, EROMEWE 2 %% TE, BaHed
L EWIERENKRELETHS. 72, 3T(F 2
) B A O 7B R AT T 51 5 30 (3D) 1%
13220 5y ffaE & MDCT L Uit 42 K512k - 72
(Table 2). > % MRIETlI @i E kD D
S g ] O 8 AT BE O R ] 3 FRRE & 1B LD B RE
DOFHMi & B - KA TE 5. X512, W@HEHR
BB - 18 OERGOEICER, &
fifi zs & DR 2 < AIEDORAGI G215 5 5.
C-MRI O 17 AH {53 % FI O AU Fp 3 i 00 5 &G
Mg 477 2 %, OREIL - BEZEZB L i MRIE
WA A OISO Y v FEABETE ZREN
Kl o>TW5,

C-MRIOREHE LTIE, X—ZA—H—fliZ3A
ABEORTIIEZTHY, 25V b - T4
TIEIYE 2 M 72 < (void) 21D, AKEARAS & ALILTH
Gi3BtsszLThHs .

7, BRMOGT A VOB AHHL TS

Wiey, WO ETHHTE L, MEMERICR
i 2 A LB RG22 L S ¢ 5 WREMED & 5.

C-MRIBEIC OV TDES

13 TSR (sequence) 23 EUEICHEA L, &
o3 PR RE S RS S E S TR & 7 > T & 72, RRIS,
SSFPEMFERL S, DI - MRDES A& D
EESEED, DOy TS
ot 2 LF v AL EERIANL
EHHATIUI ST LU X — VA, R
M 1/20 BicffEcE s k5 1ckhk-7". 0
FER, BILOIE A ES & 2, TFIRIZ S 7 —
FT7 70 FHRRL, E{§A XD HRE 55 7

3D 13 5 UL R 51 D Key-hole % % i I 5 41E
R 2 R BE S TR 12 5L, 1B T3Dg O
WA ABEIC K 5 T X 7. FFIC3THS RN —
ZCHHTEEE 50, F5HEE T (S/N) OUGEER
0, koEdboFEBIZ L 5T, RN RkER
& OBER o R BE AN )b U HEGE L 72 3D D% A3 |l
Re& e o7z,

(O MRI DR ICEEEY 2 EARREIR

8 5N RS (sequence) DEFRE K UV F DN
PRUEBEA —HIZK->THERED, WEEAKE = 2
TYAMMEL TWB =0T ESIVETH .
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1. KRB L ESINERF (sequence) &£ D
Sy ALETE |
1) SSFP % (True FISP, FIESTA, Balanced TFE)

SSPFLETIERE 2 )L A 2 5 [IFR Tl 0 R L B
HLEFRREL L5 ZBRICAC 2K/ -
FIDfE5Z#EHAQTZEL T\ 5. SSFPE¥ETIET2
FERIRERE O R g - 028K - MKz Eidmiho
HFHEZEDLOTEES 22T 5. [FEIEY & MRI
LI MRA, L perfusion MRI 7% & DI
i F & i U 0 /O fisk MRIAR TS O FRUO ) 2513 5 U)
HERHTH 5.

2) (i #8iE &% (phase contrasti% ; PC %)Y

(Fig.1, 2)

AR B AR % > S MRIVA IS HH A
b, [ty 7 b OB EEER L 5 ik
TH5. [EEEHNS EH 5 W BRSO
BEOREIRIC 51 Wl A lE T & 5. D EpET S
JDEN R LAE PN D W T 4 3583 5 ST-Yaii 4 e
TE 5. [AEE WS & IEBULA L Bl AR I 5
YA F - BRI RS ERICHETE 3.

2. Parallel imagingi% (SENSE, SMASH,
ASSET, iPAT)

RBEZEDOZETA LY, OGO
YN EEEFMNT 2 HETHE. 20D, 3
A LB B Fe M U C i SR R oD S s 1 ok
3. Ak, WEAIE O (E S OO RT:
IZOFFH T 7z, SSFPk & DAEYEAS L < Bl
IERVRGEA $ & O o fRaer EICF S L0 3.

3. MRIE&ERH!

WAL I TR 24 Ciliigoa >~ b
ZAMEREET 5. wi, EHERNOZ 30
7% perfusion MRIRCELEE 1L D 72D Il &
T3, FHOITITHAM L 728 3D ik
THAI ATV 5,

BUE, s 5T & v D MRIE A4
A PV =vaFL—1b (Gd) AlThb. CThH#E
THOWSR TS I — FREMA & 4 UL
HERP L AEAMIIDEL, BIEHRHEEL
Y. LA L, BAZRE TIXEME S MERME

Magnitude Image

a\b\c

Time-Velocity Curve

=20.00 _

-25.00 _

-28.90

Vascular Area: 2.43cri
Mean Flow: —44.83cni/s

Peak Velocity: -28.90¢m/s
Mean Velocity: —18.46¢m/s

Fig.1 Phase-contrast MR imaging from a 7-year-old girl with ASD (secundum). Direct
measurement of the shunt flow through the ASD. The Qp/Qs is 2.44 measured by
Fick method at cardiac catheterization. The flow through the ascending aortic is
24.10 mé/beat, though the main pulmonary is 53.14 mé/beat and the direct mea-
sured shunt flow through the ASD is 24.48mé/beat by PC MRI. The Qp/Qs is 2.20
calculated by phase-contrast MR imaging as the results.
Left figure demonstrates the magnitude image at the same cardiac phase with the
phase image. The shape of the ASD is not defined in the magnitude image. Middle
figure shows the shape of the ASD by phase contrast (PC) MRI clearly. Right figure
shows the time-velocity curve though the ASD.
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Peak velocity: 84.89 cm/s vascular Area: 0.84 cm2 Peak Velocity: 1.62 cm/s Vascular Area: 2,07 cm2 peak velocity: 2.73 cm/s Vascular Area: 0.94 cm2
Mean Velocity: 26.78 cm/s Mean Flow: 22.51 cm3/s Mean Velocity: 12.99 cm/s Mean Fiow: 26.83 cm3/s Mean velocity: 5.86 cm/s Mean Flow: 5.50 cm3/s

Fig.2 The different shape of the time-velocity curve though the ascending aorta with aortic valve
stenosis. Left figure shows the normal flow pattern. Middle figure shows reverse direction
during diastolic phase with aortic valve regurgitation. Right figure shows irregular curve during
systolic phase with aortic valve stenosis. But the reverse direction curve during diastolic phase
is measured clearly and shows regurgitation of aortic valve.

iE % LEFEFERE UL 72 5 2 L a8l fI L 7.
GAEHADOE A REE DO GIIHEETH 5.

DiE MRIRIRIEDIERE & KR

1. ¥ X MRI3% (Cine MRI) ™™

PEFRD T F MRIEEIZ GERE A Wiz S h €
W5, [Al— Wi TS Z [ & v 24 50
BOW§EZhZHINEEL, Fl{§E%s s 1L —7
TEjl & LTI T 5 HETH 5. MO H A1l
BAWERDIENIZEES & LTERR SR, Gz
TR EREFTERD. D0, ¥ 3 MRIEE
WS &, JERSILR, 4 - REA#HAZDZ
WA TTRETH 5. X SITHAE DM L 7= il
I % D FEER 2 50 RE8 £ T 10 Wi A #: THoy ©
FHUL, V-0 AT =¥ 3 VTOHOESES), X

RN, PUENIRRE, OFEE L EDERED
G S JEE ML E EHlE T & B,

1) GEREZEZ& AW /-2 X MRI&

PERD GERIEIZk 2y #EE AN L 1m0 &
1F ¥ T Cine MRIM& O S iz 2 il g & 72 - 7=,
72720, ZROKZEMTEEE W 1% E o fifhag
N 5D, WIEFHT 5720, RKIZIGTE
7=k ZEE BB ORENDBETH S, —)F, GER
R ANC K B TURGERN R 2 52 1) e RH Zc {5
nEER5.

2) SSFPi%% H\ =3 % MRI % (Fig.3, Fig.4)
SSFP 13 v % MRIEED h LML L 75 > T
WA, T2mIFGIHEVwaI Y P I A VERL, TR
AFIRO D NVEH L - T BE5mE 4+ 2
T3, Z078, DERBOMKT L2 OoAEfizT
LRIFANWE - Oy b2 MBS, &
%, parallel imaging ¥ & i X 4, 1Mo > *
MRI5A% 2 10 7 i #% O JE B T LI o 57 — &
INHESTRETH 5.
3) #X > ' % MRI % (tagging Cine MRI%) ™"
[Fl¥ETIMERE 5 O (tag) & fsgnmlckk 4 7«
H 5 AT &, DA &8 GERE A AW
72V A MRI AR T2 HETH 5. KEFICHI
ME N7z 25, MFE 7R MR O AR, O
ULk R LR DR D M A T RE & 75 512

2. Black blood #& &%

Double IR % % F W Wi o i & 11810 & 1k
(10T R1#%) THHMS T 5. MRS 52 H X hre
BEPUERTN D=0 FEA Vb & 720/ - 455
DOME s GRS, £ 72, TURRGR
T2 G DOWG 2155 Z A TE, IEHHIMHIE
EPERTAUSHEREIR OR2 W & ok 5. B REE
JERIMAFNO 7 7 1 — L2ZLOBIZ S IGH X h
T3,

33



122 HANRBE R 2 MR

Conventional cine MRI

T1-weghted double IR

FIESTA ; SSFP
ASSET ; Paraller Imaging

Fig.3 Comparison between the quality of the image taken by different pulse sequences
in an adult patient with an aortic valve stenosis, regurgitation and noncompaction
of LV. Left image taken with gradient echo mistakenly suggests hypertrophic car-
diomyopathy. Middle image taken with T1 weighted double IR mistakenly suggests
HCM. Right image taken with steady-state free precession (SSFP) demonstrates
noncompaction of LV correctly because the 2 layer structure is delineated clearly.

Fig.4 Transverse image during systolic phase

from an adult patient with Ebstein
disease taken with SSFP sequence.
RA; right atrium, ARV; atrialized portion
of the right ventricle, RV; right ventricle,
LV; left ventricle, E; pericardial effusion,
Tb; thrombi.

3. {>® perfusion MRI'? (Fig.5)
[F]y2: 13 MRL& 52 Al & 2O IR A L, O
OW)BIfEER (first pass) DEHE A R4 3 Sk TH

34

%’a. ZD77=%, IEFITEORR A REEE, DI
u%%if@fﬁl%ﬂm#éa4f\/7
&@15%’5:m1_ [A] O frieede L2 e U CHRif 4
RN H S, LATIE Turbo-FLASHZE L ED %
Wi - EE GEREZ VT 228, 0l Tld fast
gradient echo train (FGRET) 2 W6 T 5.
FGRET: T3 1B Dkl S L 2 T4~8 DD LI —
B9 A NEL TIESICHY 3 2 k24 Tt
W58, GRS 4~ ST I L

5%, 2078, 1~2/.0417T 6~ 8l DGt
Tﬁ% L g o 7z RBIMEIEE A O first pass Tl

WA ROBNMEE 5 & LTt x5,

4. DEHEBEEESE (late enhancement) '?
(Fig.6)

WA OFIREAR 15~ 200 % 2% L, O
PR AR C O 3 B A D PR R IE % Jdi i 3 B fid4
HTH B, Ol i s oo Fe 5 R0 0 5 VRS oD 1
7 & CREEOAFRAL & IEF O AREBALIZ E IR
(TLE) BT 5. @22 REE % 4§ % double
IRIETHRIG S 5.

Sk, DAREZE - DFRRHE L Z £ OFRREE O
RIZIGHTEETH 5.
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E 'l i ', i 'S a5 iain - e

Fig.5 16 contiguous first pass images in a young adult with old myocardial infarction followed by
complete occlusion of right giant aneurysm ,10 years earlier. We can recognize easily that
the Gd contrast medium is washed away in the order from the RV to the LV and the cardiac
muscle. But, a perfusion defect is recognized clearly in the infero-posterior part of LV.

&

Fig.6 Short axis images taken with different pulse sequences from the same patient in Fig.5. Left
image shows no cardiac lesion taken with T2 weighted turbo SE sequence. Middle image
shows perfusion defect taken by first pass perfusion sequence. Right image shows late
enhancement in the LV muscle. A high signal is recognized in the territory corresponding
to the perfusion defect part in less than 1/2 of the wall, and old myocardial infarction is
suggested.
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T EAR MR angiography (7EEiik MRA)

[A3EIE MDCT & 3 g2 A4 g U T Bk O 4
HIATTEET, H T LUE DB E 2T 50|
2D 5. FLNL e & /N REE T IR 0D 7t Bl
RIS DI G X T % 725, 354, SSFP
BOEH RS & U 72 d 8k MRA A3
S, EBIRIEA & 0 WIS TEE & 75 5 727,
EHIS, REZZaAANDLHNEHEA, bR
J#H) 0 navigator echo % F\ 7z whole heart D55
APHE L “RCHEBEIIRMRA 2 i c& 5 & 51
0, G HINERE & 3~ 54 &AM L TV 3.
HE??T@[M” 5 BRI TR R A A FH O 28 DRI SR
OHNZISHZATREE B Z 6N 5.

6. EEFEAV S ATHREEME S %
(3D MRA) (Flg 7,8,9)

Gd 3 s /4l % SO ERIRIC A LIS - O %

T*nﬂ‘fé «_UDFT, S LR AR S WANE 3 - =1 P/ |

ET A ZME L, W EdmT 5. ks

1h8, X O AT = ROt mig % ki
%, ZWICHESEEE & L T VR (volume rendering)
%, MIP (maximum intensity projection ; % K 4
¥ R27:) i & MPR (multiplanar reconstruction/
reformatting ; 2 Wbl FREK) i3 5. [ElA
%A % LB - ThEIR - RBIIR - RS A R -
KERIRR 25 £ DRI IE LS 0 A5 T2 RE -3 BHIRH Z 5
HTx 3,

JTAE, 3THE A F 7z iyl 3 f Uil U 72
EEE RO L IRE A TR & 7 - 72,

7272 L, /NRTO3ITH % 72Dkl 5 0
WM ITERD T,

DlE MRI & U =320
. ERMOERBOREER I
ﬂﬁflﬁ'&'ur%@ﬁé%ﬁé%ﬁfﬂi, (i SN L8
wEARIE, D=H10ED, HIIZIEC = EEOR}
Wil &8 U, B TFRER, 2057, AG0E,
fifi - KB, WFRIR & EXZHS 5. <612, M

Thin MIP

Fig.7 MR cardio-angiographs in a 9-year-old girl with ASD (secun-
dum) and PAPVC (right semi-total type) are taken at 3T and 8
channel-surface coil with breath-holding. Space resolution is
1.2mm x1.6 mm, slab thickness is 3.0 mm, temporal resolution is
4.0sec, parallel imaging is ASSET factor 2, and number of par-
titions are 38.Gd is injected at a speed of 3.0mé/sec, total vol-
ume is 10.0m¢ (0.45/kg), and continuous 11-phases are taken.
Left panel shows the connection of rt-PVs into RV by thin MIP.
Right panel is VR image seen from the rear. All PVs on the right
side are connected into the RA apparently
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RN 500D K & X RGBS & OA7E R
fRE IEMEICINIETZ 5. RFICRBINCSET S 2 &
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Wizt fAHTH 5. A ENLT [BiE® ]
U OFRTLORE TIE, MK E OO v
k2 b DFWSSFP % 7213 GERZED ¥ 1 MRI %

GElS P

Fig.8 Obligue MPR images show clearly the connection part between rt-PVS and RA in the same
patient of Fig.7.
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2T A U CEIiR A 5. DESLLED
PR, ARG O DA DS X B {5
ELTRMD TS 5.

WRZAI A F 723D MRA T, D EIXIFIM % H
W RIS, KEFIRR, M@K LALER - A
)7, WiERIR 7 £ SRR T 5. BT, 8

: T3

Fig.9

VR images are taken in a 7-day-
old girl with PDA, VSD, ASD, PH
and 21-trisomy, whose weight is
3044g. Large PDA is recognized,
and its size and the 3D position
around the PDA can be known
clearly.

Parameters of the cardiac MRI
are : space resolution is 0.8 mm x
1.0mm, thickness of slab is 1.6mm,
number of portions is 36, time res-
olution is 2.2sec and continuous
13 phases are taken. And, parallel
image is ASSET2. Gd is injected
at a speed of 0.9m¢/sec and total
volume is 0.9md.
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4. NBERBICH T2 HT—FTIVEE

BT
BERNRESC X — EREH

Catheter intervention in pediatric cardiology

Kenji Hoshino

Pediatric Cardiology, Saitama Children’s Medical Center

—{ Abstract

Following Rashkind’s first report on balloon atrial septostomy for infants with transposition
of the great arteries in 1966, catheter intervention has achieved popularity as the treatment of
choice for congenital heart disease. In the 1970s to 1980s, catheter interventions such as balloon
valvuloplasty, balloon angioplasty, coil occlusion, and device closure of cardiac defects, have
developed markedly. Recently, balloon valvuloplasty for pulmonary valve stenosis, coil occlusion/
device closure of the ductus arteriosus and angioplasty/stent implantation for postoperative
stenotic vessels have been recommended as the therapy of first choice.

In the last 10 years, transcatheter closure of atrial septal defect using an Amplatzer septal
occluder has become a standard procedure. But in some institutions, this technique has not
gained quick acceptance because a foreign body is left in the heart. And complications associated
with this new device are sometimes life-threatening.

Many of the catheter modes of treatment are replacing standard surgical procedures.
However, there has not been a careful, prospective comparison between surgical and
transcatheter therapeutic modalities. There are a limited number of reports, on a limited number
of patients, describing intermediate-term follow-up results. Long-term results are also needed to
assess the efficacy of the techniques.

Keywords : Congenital heart disease, Catheter intervention, Coil occlusion,
Amplatzer septal occluder, Amplatzer duct occluder
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TIVEROMELIZ D & Ly, 20054FDIREIZIE,
amplatzer septal occluder (ASO) 1Z & % /07 HiBRa /R
FEPASHT - amplatzer duct occluder (ADO) 2k %
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MPA

Fig.1 Balloon valvuloplasty for pulmonary valve stenosis
Left panel; Mechanism of balloon valvuloplasty. The fused commissures are broken

with balloon dilatation.

Selected frames from lateral view :

RV ; Right ventricle MPA ; Main pulmonary artery
a :Right ventricular cineangiogram before balloon pulmonary valvuloplasty.

*: Thickened and domed pulmonary valve. Thin jet flow prior to balloon dilatation
b : After balloon pulmonary valvuloplasty 3: Wider jet flow after balloon dilatation
c : Balloon dilatation catheter placed across the pulmonary valve.

+ : Note the waisting of the balloon during the initial phases of balloon inflation
d:+ : Waisting is almost completely abolished during the later phases

2. BiREER
(1)BARERTE (2 1 JLERRT)

B T IEF OFAER TIIAH%1~2 H T
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RBENTORIES 0, 12FFEHROEL 2R
B4 2GR H B9, KBRS 1 U %
H0FL, FLRBICOREEEC AL H 5. Ml
WEIIREIZDAEER I 32 L35 E R0, MM
W ONIE SR & 5085 5 fabatni b 5.

IR PN % 7 7 — 7 LREIZ, 19704F

42

. Porstmann 52 @4, 1980 £#-fX.0) Rashkind
5 DSk &Rk R NG ST E
/NS EPIRAE IR LTS, K & H0C Gianturco
T4 N EDEET AN E AR AT
HBHEWEENDY, T -0y STRIA LD
UilZ A CIAA RO E BN % A3 % 2 4 L (PDA
detachable coil, Cook %) 23FHFE X7z, HA
TIE PDA detachable coil %5 1996 4- 12 H 12 {5 U
X, 1997 F2 H 6 ikge&dhsz. ZHhickD,
THET & BIREBIE ISR 5 7 7 — T ILIRED
ARENCBAB X 722, 3~4mAE A B KVE)
IR i 4 gkt A IREET & - 72 (Fig.3).
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Fig.2 Balloon valvuloplasty for pulmonary atresia with intact ventricular

septum

Selected frames from lateral view

RV ; Right ventricle MPA ; Main pulmonary artery
a:Right ventricular cineangiogram before balloon pulmonary

valvuloplasty

+ : atretic pulmonary valve

b : Perforation of atretic pulmonary valve using guide wire
% : stiff side of 0.018 inch guide wire
c :Balloon dilatation catheter placed across the atretic pulmonary

valve.

# : Waisting of the balloon during the initial phases ; using PTCA

balloon (4 mm)

d: # : Waisting of the balloon; using Sterling balloon (7 mm)
e : After balloon pulmonary valvuloplasty. Pulmonary flow across the

pulmonary valve is recognized.

FH LA ER (RAO 30° - %o 2 )50 &
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T=T Ao EHL, RESEREIZTIE AN
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FNHBMNT & 2R %, IANET 29 FT 5.
FREDARAR > & DEBE : NliBhikA & BIIRAE % #EFH L
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Fig.3 Coil occlusion of the ductus arteriosus

a\b\c

Upper panel ; PDA detachable coil ; Cook Inc.

Selected frames from lateral view

MPA : Main pulmonary artery PDA : Patent ductus arteriosus

D-Ao : Descending aorta

a: Aortogram before coil occlusion. Contrast medium is injected at descending
aorta. Flow across the PDA to MPA is recognized.
b : Coil is positioned at the PDA from D-Ao.

¢ : Aortogram after coil occlusion

*: The flow across the PDA is completely abolished.

TR RERANY Zy OB T =TI EED, 7
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FlE X N-IRRET, FUNY —HF —F L &g
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MBI - FAFREIRIZI A LOEHRIENT &
MR, AN ET A v FT 5.
(2)ENAREBI7E (Amplatzer BI$E42 TDZEKHT)

ADO (Amplatzer BIRE FASHE) 12 & 5 B)IRE %
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fefhiid, 199841 Masura 5% S E#IZ & L,
2003 4F-12 13K [E FDA TR X 1L 7=* . ADO I3JE
RiBMEAAETA=F /) =L (=L - FA=Y
A58 Ay v alBikE, KU T 2 FIUEMECREK
Shd. HATIE, 2008412 HIZ LRI, 2009
46 A & Bl i D A TR TR & 72 > 72, Bk
A OB FRKNIZ X ADO DB T A E < 2k L
7222 4 L ZERRHE 3 mmBL T DM BYIRES 235
BTH o725, ADOIZ 2mLL EOKOEIIRE A%t
R C16mE THBMREE N3 (HATIH12mE
THRRL I TWS)., ZOk®H, BEADOT
FEIBAE & e > T BN W (67 H Xid 6kg
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DIERAPAREL 75 5 77 201091241~ & — TH)
MRAE FRAAEIC R U CHRE T > 72308, 77—
T IR & 4T - 72013214 (16/2113 ADO % i 1)
Thotz. BEREMD I F — T VIHEEDOEIE
(54% : 125/233) 12N, 7 — FILVIBRO LR
PEWNZREIML 72, % 7=, BUEIBIROI R & & 5
TWB/NXWIRTE, ADO % W72 iRED L B0
HINTNBEPY, 5~6kgh FTOFLIE, X 51213
KR T EBBNTREE WS S b 57 (Fig.d).
FHE AL ERAROTFIET, MBIIRE 5%k
Wiztr> . WHBIRA & BIRE 2 #8H LT MR8

AMPLATZER® Duct Occluder
© AGA Medical Corporation

MPA

Fig.4 Transcatheter closure of the ductus arteriosus using Amplatzer Duct Occluder
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lk~wedge /1 7 — FIL &3, FUINY) —F T —
F )L (TorqVue 180°; AGA Medical) & ANtz 5.
TUNY = =7 NICHEREREL, TUN
V—Hh T —TIITEAL, PR E TRk E
THED B, TITREIARMNZ S D 2 7 — MR %
LT, BRHICsIEANS. 20— AR
A THEE X NZIRET, FUNY =T =T
ZMERMAG 2R U, PRI & s
%. MR 23 BRI 1 ~ 2 mmt CREE S 4,
FEMGEIR - AT REIIRIC PSR DR AT &
%, HEikeEs T4 9575,

Amplatzer duct occluder

Fd

alblc

Upper panel ; Amplatzer Duct Occluder (ADO) ; AGA Medical Corporation

Selected frames from lateral view

MPA : Main pulmonary artery PDA : Patent ductus arteriosus

D-Ao : Descending aorta

a: Aortogram before device occlusion. Contrast medium is injected at descending
aorta. The flow across the PDA to PA is recognized.
b :ADO is opened in the PDA from PA. The device is still attached to the delivery

cable.

c : Aortogram after release of the device. The flow across the PDA is completely

abolished.
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3. UEPRIIERAHENT - Eel
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Fig.5 Transcatheter closure of atrial septal defect using Amplatzer septal occluder

IZKBIEWBIRY TH S, Z D%, Rashkind ASD
occluder, Lock-USCI clamshell occluder, Cradio
SEAL device, the Sideris buttoned device, ASD oc-
clusion system, Das-Angel wings occlusion device,
Amplatzer septal occluder (ASO), CardioSEAL/
STARFlex devices (CS/SF), 7 & bk 4 7 BgHE B
APFE - i EhTx Y, LaL, Hgikom
8- 2R, KROHNEY 27 &, BArERE e E o
RN B > 72 20014F-12 H1Z, FDAIZLAHREX
FHOPASEKE & U CHE—ASO %580 L 7=, ¥4 ASO
D~ P #% A8 X, Masura 5°13 151
DY 648 (4.7~ 94F) ORMBIZR 21T\, 34
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Mot LM LTS, 72 Butera 513 ASO &
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{£ % TIZ6fiRE T 5 (Fig.b).

alblc

Selected frames from frontal (b) and LAO 30° & cranial 30° (a, c) view
LA : Left atrium RA : Right atrium ASD : Atrial septal defect
a:Cineangiogram at left upper pulmonary vein. The flow across the ASD to RA is

recognized (arrow) .

b : Balloon sizing 3 : Waisting of the balloon at the position of ASD
¢ : Amplatzer setal occluder is opened at the position of ASD.
+ : Amplatzer setal occluder ; still attached to the delivery cable
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Fig.6 Stent implantation for left pulmonary artery and balloon angioplasty for right a | b
pulmonary artery ¢l d
Selected frames from frontal (a, b), LAO 30° & cranial 30° (¢, d) and RAO 30° &
cranial 30° (e, f, g) view ?D—E
RV : Right ventricle
a: Right ventricular cineangiogram before intervention

% : Right pulmonary artery (RPA) stenosis, + : Left pulmonary artery (LPA) stenosis
b : After intervention
c, d : LPA stenosis improved after stent implantation.
+ : LPA stenosis
e, f, g : RPA stenosis improved after balloon angioplasty.
*: RPA stenosis, # : Stent of LPA.
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A case of Mobius syndrome diagnosed using
3D SSFP (steady-state free precession) sequence on MRI

Satoshi Teramoto"?, Erika Okano?, Satoshi Matsushima?

Teramoto Child Baby Clinic”
Department of Pediatrics® and Devision of Radiology”, The Jikei University School of Medicine

We reported a case of Mobius syndrome that was diagnosed using 3D SSFP (steady-state
free precession) sequences on MRI. The patient was a 9-month-old infant who had a mask-like face

and swallowing, crying and smiling disturbances from birth. We successfully visualized the absence

of facial, abducens and hypoglossal nerves, and hypoplasia of the brainstem, especially around the
tegmentum of the pons using 3D SSFP on MRI. This reliable technique can be performed for the di-

agnosis of congenital facial nerve palsy.

Facial nerve palsy, Mébius syndrome, MRI, 3D SSFP (steady-state free precession)
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Fig.1 Countenance of the 9-month-old infant
The patient had a mask-like face and
swallowing, crying and smiling distur-
bances from birth.
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Fig.3 Sagittal section of 3D True-FISP se-
quence at internal auditory canal level
% ; absence of facial nerve
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Fig.2 Transverse section of true-FISP se-
quence at internal auditory canal level
(thick arrows ; upper vestibule nerve,
thin arrows ; facial nerve)
a:normal finding (27-year-old female with

dizziness)
b (our patient) ; absence of facial nerve

ThHo7zh, HILEOEIUITHETH 7. ZD
ﬂb llﬁlﬁiiﬁiﬁ’%@ﬂiﬁ%ii& ENEh 5T
85k i JH & X Magnetom Avanto 1.5T
(Slemens Medical Systems, Erlangen, Germany) C,
8F v v~y FaA )Lz, 3D TrueFISP
(TR/TE=5.0/2.5 3 V) ¥, FOV=18X18cm, ¥ b
Vo 7 AW 4 X=256X256, Z T A4 AJE0.8mm,
A 74 ZRK96, A F v V247, GRAPPAf#
F) CilifHl oo N HE % & e il & il U 7z
BEFER : 3D TrueFISPHiR{%% 12 & % il

HE O % (Fig.2b), KIKW& (Fig.3) 1251 C
WA AR A X e o 72, K B ARE

A2 GOBHZEOREIK S A6 h 7z (Figd). st
HRAPR & N AR ORIE XN TH D, KK X
7R AR X N2 72, RRYIMGEA sy
e 46, XY TH - 72, 56KV B fhE Rk
FEIZ M A C, 3D True-FISP (2 & 1 jili ] 2 i 4ol %
O AE SN 572 Z & » 5 Mobius i (2 Ef
LML 7.



Fig.4 T1-weighted midline sagittal
image
Hypoplasia of brainstem, es-
pecially around tegmentum of
pons
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